Enzyme histochemistry is an important diagnostic technique which complements standard morphological studies in histopathology.'2 Usually, cryostat sections of unfixed frozen tissue are necessary for enzyme histochemistry but the use of frozen air dried cryostat sections can result in poor morphological detail compared with conventionally fixed and embedded tissue, and inadequate enzyme localisation.3 Long term storage of frozen tissue specimens can also be difficult, requiring a deep freeze operating at -70°C, or storage in liquid nitrogen; and damage to tissue can occur when the frozen tissue is removed from storage.
Standard histological processing abolishes the activity of most enzymes and thus it is impossible to correlate accurately morphology with enzyme localisation and activity in the same biopsy specimen. All steps in standard processing procedures, from formalin fixation to wax embedding, contribute to the loss of enzyme activity.4 Thus to maintain the activity of most enzymes it is necessary to avoid fixation and wax embedding completely.
Freeze drying is the optimal method of tissue preservation maintaining tissue components in their native state. Conventionally, however, the freeze dried tissue specimens are fixed and embedded in wax after freeze drying. These procedures generally destroy enzyme activity and few enzymes are demonstrable in freeze dried, wax embedded tissue."
Glycol methacrylate resin has been widely used as an alternative embedding medium to wax and the activities of a limited number of enzymes The presence of NADH dehydrogenase was shown using an incubating medium consisting of 2 5 ml of 0 1M Tris-HCI buffer (pH 7 4), 25 ml MTT solution (2 mg MTT/ml distilled water), I ml 5 mM magnesium chloride solution, 05 ml 50 mM cobalt chloride solution, 6 mg sodium azide and 20 mg NADH. '2 Peroxidase activity was localised with an incubating medium of 10 ml 0 IM Tris-HCI buffer (pH 7 6), 5 mg diaminobenzidine, and 0 2 ml 1% hydrogen peroxide.3
Acid phosphatase activity was shown with an incubating solution consisting of 5 ml 0 1M acetate buffer (pH 5-0), 12 ml distilled water, 5 mg naphthol AS-BI phosphate and 1-6 ml freshly prepared hexazotised pararosaniline. The pH of the final incubating medium was adjusted to 5 with 1 OM sodium hydroxide.'3 Alkaline phosphatase activity was localised using an incubating medium consisting of 10 ml impregnated with resin were transferred to embedding moulds, each mould containing 1-25 ml of resin monomer. The resin was chemically polymerised by the addition of 50 p1 of "JB4 solution B" (Polysciences Ltd, Northampton) per 1-25 ml of resin monomer, the moulds surrounded by crushed ice, placed in a deep freeze (-20°) and the resin allowed to polymerise (usually overnight).
When the resin blocks were polymerised, they were brought to room temperature and 2 pm sections prepared using a microtome fitted with a glass knife. The sections were floated out on water, mounted on glass slides, and air dried for 30-60 minutes before use. One section was stained with haematoxylin and eosin for enzyme histochemistry. After initial use blocks of the resin embedded tissue were stored at room temperature.
Alanine 4-methoxy-f-naphthylamide, diaminobenzidine, 3-(4,5-dimethylthiazol-2yl)-2,5-diphenyl tetrazolium, nicotinamide adenine dinucleotide (NADH), naphthol AS-BI phosphate, napthol AS-TR phosphate and pararosaniline were purchased from temperature, then water is removed under vacuum while the tissue is kept frozen so that the components are retained in a reactive state. Conventionally, freeze drying is followed by some form of heat generated vapour fixation and embedding. These processes abolish the activity of most enzymes and only a few hydrolytic enzymes are demonstrable in freeze dried wax embedded tissue.515
ig 6 Aminopeptidase M activity is demonstrable in the brush border ofvilli ofafreeze dried duodenal biopsy specimen embedded in resin.
Embedding the freeze dried tissue directly in glycol methacrylate resin at low temperature avoids the toxic effects of hot molten wax and as the resin physically stabilises the tissue blocks, there is no requirement for any form offixation." The sections of processed tissue can be reacted directly in the appropriate histochemical media without any pre-treatment. Accurate enzyme localisation was achieved without the use of special techniques to minimise diffusion which are often applied to unfixed cryostat sections to obtain optimal enzyme localisation.'617 Enzyme localisation and morphological detail were readily correlated in the plastic sections.
This technique represents an important advance in enzyme histochemistry and plastic embedding is now the method of choice for enzyme histochemistry.'"
Freeze drying and resin embedding should find wide application in histopathology as the reactivity of cryostat sections is combined with the superior morphological detail of fixed, embedded tissue. This method is particularly well suited to processing needle and endoscopic biopsy specimens in which the amount of diagnostic information obtained from a small biopsy specimen must be maximised. Moreover, pathologists will have embedded tissue available, for retrospective correlative studies.
